The insulin-mimetic action of Mn2+: involvement of cyclic nucleotides and insulin in the regulation of hepatic hexokinase and glucokinase.
Manganese causes a significant rise in hepatic glucokinase and hexokinase in 16-day-old suckling rats, and has an insulinomimetic effect in producing a precocious emergence of glucokinase (EC 2.7.1.2) and a rise in the low Km, hexokinases (EC 2.7.1.1) activities. These enzyme changes occur within 6 hr of manganese administration and there are accompanying increases in plasma insulin and hepatic cyclic GMP. That the effect of manganese is at a site other than, or in addition to, insulin secretion is suggested by the significant increases in glucokinase and hexokinase in 16-day-old streptozotocin-diabetic rats; in this group there is also an increase in hepatic cGMP similar in time scale to that of the normal-manganese-treated group. The effects of manganese and insulin were not additive. It is proposed that one site of action of manganese may be at the level of cyclic GMP systems. The results are also discussed in relation to the known action of manganese at the level of the protein phosphatases.